fiflgflS^A y FRtff$ll£5&^ / vy F<DMi&.Jjfe (thin-film magnetic head and 

MANUFACTURING METHOD OF THIN- FILM MAGNETIC HEAD) 
fg^O&^J^SF (FIELD OF THE INVENTION) 

z.onmmm.^y Fommumzm-rzo 

H^S^CO^B^ (DESCRIPTION OF THE RELATED ART) 

mm^6- 8450 m&mzu, ±xmmRzsT^mmm<Dum±^mpi^rc^ 
\z, ±mmmmrFmmmm\zw.&mm\sx. Beo, Agmz<kz>Mmnm&mmr 

wiiiiiiTiit§ c£\zm§&ftmzm&w*¥%.z>mn&g>ft\z& x> , wz., 

msnynz Yikft&K>m&%nx^&z.£.frib, $m&£r>mv<fc'Dx^z> 0 ^tz. 
mmm&m t<D$m&&*) * s <tnzz. tt>^ mwm \z $ e> £ > 

^&#fcfl^&^ft£#5fc&K:&ft;*J (He) ^i«<T§MW^D, 

^§EIf}CDg^ (SUMMARY OF THE INVENTION) 

u-d x^mm<D a w«> n -r )vmw<D%m\z^ abs ^i^cd^m^ -r 
^<Dmm^m^mizm±x^^mmmm^\y ^zs^mm^^mmt^^^z^^o 

^m\^ mtm^ (ABsfjj©^) x±^mm\zmmmz^vx^^±m^ymh, 
m^xrummizmm.miz^Lx^^TU^ymt, ±^7mRz$T^nrmmiz 

)m^o-u^m^r^m^m^o^mmMnm^±m^rmommmzm^ 
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it), )VMm^mfc&mtizmfem$mmmzftfrnz>(Dx\ -t^nmm^n 

mnt^mm^ rzs^^ )mfe&fa(Dmm%^mzm±T&z\£mx%z> 0 
mu,mmm^ ±I37|cdm (abs^d «m^/x«±^3TB©#j^ 
(abs*^ n.xm-%) km i:M§ntv^^t*«t^. 

tfcTO/^, Ti, Cr> Ta, Ni, Fe, Co, Au, Pt, RhRtfRu 
frt>m&ntc.l~3(DW&* XliTi, Cr, Ta, Ni, Fef b<ttCom< tt) 

^(D^^umxm^nxh^h^v^ 0 znmmmtte* cu, au, 

Ag, Si, Zn, A 1 , Ir, Cd, Sb, W, Ta, Fe, Pb, Ni, Pt, Pd, 

< h%Tw>^Tm±\zmi<Dn^ immm&m&v, mi <d^-( )vmmm±\zrm^rm 

^)mmm±\zr^rm±^mmr^/^->^'t^^^^w^m^h, wovm 
«A>yF©sMscit§o mzif.mnxte. AMurmom\mmz^n^m2 
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viz, UE$0igT^5a^;»fMrttItWI^MttiH mzLt&TM* 

Z.<DM&. Ti, Cr, Ta, Ni, Fe, Co, Au, Pt, Rh&tfRu 

frt>MUtlfcl~D<DMm. XST i , Cr, Ta, Ni, Fegb<ttCom<^ 

^on^^mxm^nx^^h^v^\ zwm&wtmm, cu, au, 

Ag, Si, Zn, Al, Ir, Cd, Sb, W, Ta, Fe, Pb, Ni, Pt, Pd, 

MW<E*Wl¥-t£Bft®M (brief description of the drawings) 

02 a- 2 gte, 01 <D^»lifc&tt£3IJIt^lsAy F©S^X@©-^J£MWK: 
^T¥®0T&£ ; 
13a-3gfi H2a-2g0A-AllfiT|)§; 

i4a-4gn 01 (Dmmmmo^mmtvxmmm^y wmmnMnmom 

05a-5gte, 04 a-4 g©A-A»r®0T&£ ; 

06 te, ^^<Df&0^»l>£LT, ^XA^®±^£tf£ l^C^Sl^Ay F<2 

07n ^mm<D^^\zm(Dmmmmthx, v^mmtiz&tf&i-ooimwmm^ 

vvmmwmf&^-r^mmx&z 
H9a-9gii ms (Dmmmmiz^n^mmmm^y Fnm&ztmo—m&m&mz 
mt¥mmx$>z> ; ^LT 

01Oa-lOgH 09 a- 9 gOA-AiWBT^5o 
£F ^b^llSWii©!^ (description of the preferred embodiments) 

ant ^mmo-^m^mthx, ox./\mm±\z&ft%i^ommm.§5 t ^y\*(o& 
ffitft^ (mr) mmmv^y ^m^^^m^mmmm^y \^(Dm^x$>^ 0 

nmiZ^X, 1 0 aR^l 0 bttMRMLAy H$f (/^y H), 1 

1 aRtf 1 1 bfci— Sffij&Vly Hi 0 aRtf 1 0 b fc^n^n&^SnfcMR'v.y F^ffl 
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<DU-FgEHl#^ 1 2 aRtfl 2 bte'J- FBB*§U?I# 1 1 aft&l 1 b(DMmiz^ttl"e 
tlil^nfcMRA7 FmTBO^y*? 1 3 aRtfl 3 bfc£3>*^ h^l 2 a 

Rtf 1 2 btC^-n^tl^^nTV^MRU — H^fe 1 4ttMRU-HtIl 3 & fkX$ 
1 3 McM^^^n^MRil, 1 5 aRtXl 5b^>^f^f^i^7 H 
m^gi^jrf (A°y F), 16a01 6 b^-Jg^A-/ H 1 5 a RZS 15b fc-^n^ 

a(Dmmz^(D-mmmzntcimB(Du-()imfc, 1 8«u-his«#i 6b©§ 

^^0D-^^$tifc2Ji@©n-r;i/^ l 9filIS03^f;»i 7 t2MB 
(DW()Vmfcl 8 £©n-r;i/&$^ 2 Ofc£n<;Wf|#l 7^1 8 £ffl£rrK;i/*&&JI 
(fl<D3>fJWfiil2 0 a, l203-f;H(ifti2O b Rtf 81 3 ;i/*fi»JB 2 0 

c )> 2iray-^HE 2 2\t±^iy-)v^mmr^rm (m©±g^>-;vF 

M2 2 a.lkXff&2<D±ffl>'~-)\>' h*IiT^3 7l 2 2b), 2 3 teJtgKn Tfg, 24tti 

5§ff^Ofea6fcT^nTM2 2 & OUGHTS 2 3 £a^#H£^bT^5Ay 

7°^ 2 5«±§B3TS2 3<DftM&% (ABSOSM K£>^T3-f 2 0 ± 

M2 a- 2 g&TOT3 a- 3 gfct, ^Ji^gifc^tS^a^y F©^X@C0- 

^ji/\±iz-fmmm^m^t^o ^om, m2 aRzsms aizTX-r^oiz, tsr 

02bM3b^tJ;'5H, ^©±HI 1 Otfflb=?t y 2 6 a 
J&bfc^ MRll4tm:MR'J-FiI13aWl3b?:MU ^-<D±fci§ 2 © 
TOb^ y 7°l2 6b fc^J&bfc^ f§ 1 ©±^^>-;W Hl2 2a Sr^*T 5o 

0 2 cM3 cfc^TckSfc:, I10±^>»^FI2 2a±tl2 0±S 
^-;i/Hil^T^3TS2 2bWbW©J:l:iii^^it« CMP d 

igoa-f imswovmwmi 9^^b, ^<D±\z'm2(D^^)vmmm2 o 

02eWl3eH^tJ;5l:, W,2(Du-( )VWB.M2 0 b±ic2jSacDrK 
1 8R^3^;i/SiIl 9£j£j£U ^©J:tl3©3^JH6iI2 0 c £7£j&T 

So 

i2fMl3fl:St<fc5t> ^3©31'JH6II2 0 c CDfu^ (ABSl 
±C±^37l2 3SMT§o 
^•(D^ 0 2 gR^l3 gfcj^TJ:?^ nv HI 0 aR^l 0 bt^HAy H 1 5 a 
Rtfl 5 b^;t>yffl<7)Tli^^^b^-(D±^;t>-7 0 $:^TSo ^-<Dn>^j^©^ 
tC|WIS#^i£t5:S2 ±aPnTS2 3<D^W^ (ABSCDMM#J) ^&tf&!§3CQ 

u-ovmmm 20c jiniifuts. 



LfrVfSL&Z, m&WLM2 5£bT, Au, Ag, Si, Zn, Al, Ir, Cd, Sb, 
W, Ta, Fe, Pb, Ni, Pt, Pd, MsRtfMofrt>M$l2tlfcl~D<Dtt1RX\$ 

^nz<D'pi3L< £bi-3%^ts&&&m^x i b&\f\ fmMM2 5tvx. ummx&% 
m^nxm^. ^©t, ±^tm2 3Mrai2 5<d±\za i 2 o 3 mz£ 
*Mi&m\z. mmm^vm±.'rz> 0 uosgitut^ ti, cr, Ta, ni, 

Fe, Co, Au, Pt, R h RlJfR u ^ ^IWc 1 XteT i , Cr, Ta, 

N i , F egl< ttC o§'>&< ife^M^Btl^. 

z.<D^o\z, ^mmmmxu. ±^712 3(DMm^\z&n%w,3(Dn^)vwMm 
20c ±\zm&nkm 2 5 «^titi^©T, y^zj-j y^mm^^y fmtom 

^#§^<h^T^^o ^-©jSgm, rKJl/S^l 7&tfl 8<DfgiUc££ABS^[i^<7)^ 
ffi£<fc5f2&^^®£©g$tlu Rtta-Ol^ft: 1 7 Rtf 1 8 g#©J0r&£3&JillftK:B&ik 

H/B2 2 aRlXH2(D±f^>-;VHIi^T§l53T]i2 2 b02iiItlT^5^ ^JS 
iBT$oTt)fe^5M^o rK;]/S#*K l|g03^Jl/I#:l7^2lg 

04a-4gM5a-5gH 01, EI 2 a - 2 gRtf0 3 a - 3 g (DmM&t&O 

-Ammmmx&& 0 &rFz.tit><Dm&m^x, ^^mmommm^y wm^im 

&ffiW~r&o 0 4 a - 4 g 5 a - 5 g ©«ilI^^T, 01, 12a- 

2gM3 & - 3 g<DmMBmtmcmf&mmiz\m^mm^zmmhx^z> 0 - 

0 4bR^5bt^t<t , 5H, -^(DJifcfg 1 ©Mffib^^r v 7°M 2 6 a 
j&bfc^, MRU 4ltfl:MRU-Htgl 3 aRXSl 3 b£J£l£U ^±(1^2 0 
^mUt'^12 6b^Mbm mi©±^>-Jl/b*®2 2 aS»S. 

i4c^S5c^tck^t:, m©±^-;VFJI2 2 a±tdS&2C>±g& 
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ZrOfe. 04dMH5d^t t j:5l:, W, 1 <DW( )V%mM 2 0 a S^itm 1 
IB©3^;vi#i 7RrXa-r;^^i 9£^j&b, ^-©_hK:gl2©a-f;i4fe^JS2 o 

04eR5l5ei:Sti5(;, i! 2 2 0 b±£ 2 jS@©3-T 

8&tfrK;M&^g&l 9£ff^U f0±ii!3 ©rK;i4fei;)i 2 o c 

04fM5f}:^^:, H3 on^JWI 2 0 c ©bu^ (absU 

^(D^> 0 4 g&ni5gi:^-rj:5l:, A°y H 1 0 a&ZSl 0 bMtffcA 0 */ Hi 5 a 

ti2 0c±t®iMT5. o®I^(DiMi5 5lt 01, 02a-2gM3 

TlSL^o L#*L&#£>, M$kWLm5 5tLT, Au, Ag, Si, Zn, Al, Ir, 
Cd, Sb, W, Ta, Fe, Pb, Ni, Pt, Pd, MgR^Mo*^M$nfcl 

m^nTtz.^ff. -e©^ Ay F 1 0 a 5:1*1 0 bttft/t^ Hi 5 a^tfl 5 b± 

±iiAi 2 o 3 ^a§rii^Mt^o zL<Dm&* itfi5 5©±trii^M 

Cr, Ta, Ni, Fe, Co, Au, Pt, RhRtfRufribMlttifc l~D<Dtm, X 
ftTi, Cr, Ta, Ni, F egb< o £4>&< fb^Mffll/^nS. 

01, 0 2 a- 2 gROT3 a- 3 gO^JS^tg 

HM2 2 a^xsm20±^-)v^mmyu^7M2 2 b0 2mmmtLT^z>&, mm 

CD n 1 8(D2JS^jtT^^^, 2 )!^±©^Jg^?gT^oTfe^B«jgTS^T 

^{c^v^t, 01, m2 a-2 s^.zsm3 a-3 g<Dmm^m^mcm^m\z\tnc 
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06K:£;^T, 1 0 aRtfl 0 bttMRltHiLA^ Fif (Ay F)> 1 

1 aRZSl 1 bft— i^Ay H 1 0 aAZSl 0 b IZ^n^tl^m^tltcUR^y Fit^ffl 
^ ?J „ F |2^^, i2a^l2b}i'J- FSBHUU* lla^llb CD«{I^-tl^ 
nSttSnfcMR^y HSf^wn^^bffi, 1 3aR«l 3btt3>^hSlll 2 a 
Rtfl 2 b t^n^n^^tlTV^MRU-Frnfe 14ttMR'J-FlIl 3 aR^ 
1 3bl;MSMI$tlfcMRE 1 5 a&tfl 5 bte-( >¥?^4 ^Mm^^y F 
m^omm^ (Ay F), 16 aRtf 1 6 bte-*&*A°y HI 5 a I£T$ 1 5 b^tl^ 

acDmmz^cD-mmmzntzimso^^ )VMfe, 1 8»u-FE*«iMfci 6 bote 
fig^©-«*sgEtt$nfe2jBa©3>r;w^ 1 9»isa©3^;»#i i t2ms 

<Dn-C)vmfci 8t©n^jl/ta 2 Oftn-f;i/S#a 7 Wl 8 ^Hfrn-f JH&IM, 
2lTOy-^HE 2 2tt±»2/-;i/HS«£TIK3TS, 2 3ft±g&37Jl, 2 4ft 
^se&^cofefe^T^nr^2 2&tmi$n7Ji2 3^i^i;iiUTi^/t>^^t 

y7°l^ 6 5 5 bft±^3 7i2 3 (D^f!l#I^^43^T3-f JVBmm 2 0 ±\zm 

F©»BgXfift, 0 2 a - 2 gM!3 a-3gltf 
tI4a-4gM5a-5 g fcl^bfc»jfiXSte^«l^*Sfc86. KW*#«S*T 

So 

«lM^Tft, lfII6 5a^6 5bM37l2 3 ®^©Mfi9^K:<k 0l£ 

momfc ^mmRmmmm^ mi> i2a-2gM3a-3g©iim 

04 a-4gW!5 a - 5 gOOTiCS^i^tSS. 

«IS«1U;:£>^T, 01, 0 2 a- 2 gM3 a- 3 &(Dmt& : &Wi£nWfc&.^fo 
ftiWJD#H#^^fflbT^So 

0 7 t&^T, 1 0 aRXSl 0 bftMR^mi^y F^cD^^T? (A> FK 1 
1 aRtfl 1 bft-$s^Ay HlOaltfl 0 bfc^tl«iSnfeMRA>y F^ffl 

0 u „ F@E*§U£f^ 1 2 a Rtf 1 2 b ft U - HSHII^ llaRtfllb CDfM^n^ 
nil$tlfeMRA^ H^^(On>^^ Fg^ l 3 a&tfl 3 bft3>^ F3R1 2 a 
Rtf 1 2 b t^n-^nS^ tlTViSMRU — F^ffi, 1 4ttMR'J-Ftil 3 aRII 

1 3 b^M^^^^tlfcMRBi, 15a^l 5b^>^f>f^Itji^>>H 
^©^M^ (A°y F)> 16aWl6 b&-*&Wy F15a01 5 b fc^fl^ 

ns^$n^>^T->f H^ffl©u-Hsa^s^ 1 7ftu-H@H^#i 6 
a<D4&mz^<D-mmmt£nfcim&<D^ 1 8ftu~FiEm^&i 6b©i 
«fc^o-«^s«!$nfc2»i©3-r;i/3Mt:, 1 9ttiii©3-f;^i 7L2M& 
(Dzi^)vmi^i 8 £<DrK;HtM^ 2 Oftn<;i/^#:i 7Rm 8£Btrn<;H&»Ji. 
2imy^HE 2 2u±mz/-)v\*mmTmxTm. 2 3ft_b§is=iye, 24ft 
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^mMBMlZ&tf&Bmm.n.'W FWSJIIgH 0 2 a- 2 gS^0 3 a-3gt^ 
a-4gM!5 a- 5 g t^Lfc§3BXg<hmffi#T^£fc#>> ^*#HSf 

%feW>H&. 04a-4gM5a-5g0^Ii#, 0 6 0^Iii0f^t^T$5. 

i8£^T, 1 0 aR^l 0 b«MRSitllLA7 Fif ©^ISf (Ay 1 
1 aRtf 1 1 bfi-S^y H 1 0 a&tfl 0 b «n^n^£tl£:MR'\y F^ffl 
CD U - FBaiSS8l#, 12a ~BtX$ 1 2 b & U — F@EH## 11a JkT$ lib om^Z^rtl^ 
n&ffi-ZftfcMR'W \*m?ffi<D^>&2 hW>. 1 3 aWl 3 bfctn>^# Ml2a 
2 b^n^tl^$nTVi§MRU-F«fe 1 4ttMR'J-Ftgl 3 aRtf 
1 3bt:^W«§tlfcMRl < 1 5 aR^l 5bl^>^T^ilMAy F 
m^mm^T (Ay FK 1 6 a&tfl 6 b&— *S&*V^y HI 5 a 1kX$ 15b (d^-n^ 

aCD«^(D-^^$nfelBgCD3<;i/##:, 1 8«'J-FgHii#l 6b©i 
^^CD-»^^$tlfc2SacDn-r;l/##:, 1 9ttlI@©3^J»l 7i2i@ 
C03<;i/^#:i 8t03^fJl/g» 2 0«3<;I/S#1 7 Rtf 1 8 £fflfr n-r frmmm 
mi<D3<i)VffimM2 0 a, l203-f;HfiSI2 0 bM303^Jl/M2 0 
c)> 2iray-JPFI> 2 2te±B>>-)V\*mmrFmx7m (HO±^y-fF 
12 2 aR^2©±«5>'-;l'HU(!T»37I2 2 b), 2 3tt_ta5n7H, 2 4ttl 

?&mm(Dfrtf)\zTUn7m2 2-&.xs±Murm2 3^mumzmmvx^^ny^^^y 

x«iJia©n-r;^#:i 7cD-^?:^T^j;-5t^$tifc^m)i$^n^n^b 
t^5„ mmmmsb^ 2mB<Du^)vm^i8\zmmm&vxxu^(02mB 

0 9 a - 9 g^il 0a-10gH ^Jg^Ht^ttS^^^y h*C9$SitXfi 

cd— m&^^w\z^^mmj&z$^nz(DA-Ammwmxfoz>o jgrFun^cDS&JB^ 
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&^X\ 0 9bMHOb!l^tj:5t, f ®±I:1 1 C^fflb^t y ^1 2 6 a S 
&f&Vfr&, MRU 4M1:MR'J-Flil 3 aRtfl 3 b^Ml, ^©±t!2 

@9cMl0c(Iiti^t, 311 ©XgB^-^FJf 2 2 a±lll2©± 
7&^lltfI8 5±i:l203-f ;I4&^J12 0 b£J^£T£o 

^\ ^- 0 4i T 3 ilWIC^, f!l^^CuT:^.^)^^^X@Offiffi§^CD^TM^ 
b^„ bJ&>b&#£>, fMfcMM 8 5i LT, Au, Ag, Si, Zn, A 1 > Ir, Cd, 
Sb, W, Ta, Fe, Pb, Ni, Pt, Pd, MgMod^I^nfcl^©^ 

&^X\ |9eWH0el:itJ;5L f2(D3^ J«S2 0 bJ:i:2fi|03 

ts c ^cD2)aa<Dn<ji/«#:i 8Rt;n-r;i/S«i 9&f&tmmztmnms 

5 4, _hg|53yjS2 3®^il^i:&Stil:2iSC3^JH*l 8tSgitt^tT 
Xti-© 2 jBgCDn-i- 1 8©— ^£&/&^3«fc5K:^bT s &«fc^o Hi 
®3^J«1 7©MiilXS2iS®3^J^l 8 0MNffcMii^MtT 

6 £ v> u i a a © n -r 1 7 k i -Dvfmmm sMwo2ii©n-f 

#H*Tf\ 09fMlOf^t«fc5H, i3®3^«!2 0 c COtffSB (ABS 
^•(D^, m 9 1 0 g fc^TJ; "5 fc, A°y HI 0 aR^ 1 0 bMC/ty Hi 5 

0^$tlT&t^\ 1153 7i 2 3 3 (D 3 J«I 2 0 c ±H A 1 2 

coi^ic, ^mmmmxi-x, ±Buym2 3<DftmMttz&\,*xm&WLm8-5i)Wi& 
ztix^%<Dx\ ^yyvj-^^mmiL^v }*m^<owmm&\zm&m* j *xz>z\t.& 

ft^„ bfrfc, l«gR^/^ : b<«2lig(Z)3-f;^# ( J:[t^M$^T, xteisa 
Rtf b < « 2 JS a ©3< ;l/##:©-^S:«^T^<fc 5 K&JfciScJI 8 5 ^/&£tlT^ 
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«fMS#&«^&K&£: (AMR) WUyHifSf©*&&^ g^MSta^^ 
(GMR) (*ffi^»ffifc»oT«£n*C I P-GMRS$W 

m^M® tiiuft^^ti^ c p p - GMRiif^^) , x\t h >*)m$s.im 
(tmr) itaiiA^ Fif ^ot^ctv^i^^m^o 
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ff^CDilffl (WHAT IS CLAIMED IS: ) 

mzm^Lrv^rmnymt. m±u^7m&zs&T&37mm\zwwLx^z>^)i 
■^y fiph^4>&< t%m^rzmmm^y hts^t, mm±^rm<Dn-mmmz^ 
Kzzt&ft&tTznmm^y f\ 

2. mmmwi^m^ mz±m^Tm<Dmi$mnzBmtsnx^&z\t&w&t-tz> 
mMmiizmm^mmmm^y f\ 

3. mmm^m^u^. mz±w>^7m<Dm^m\zBj$znx^%z\t&!&WLt'$'z> 
$mm i iz§&m<Dmmmm.^.y f„ 

5. m&ffl&Btf* Ti, Cr, Ta, Ni, Fe, Co, Au, Pt, RhRtfRu 
frZM&nrcl-ZXDttm. XiiTi, Cr, Ta, Ni, F e < fctC o < t % 

^&&&x&i&tsnx^%z\£&&mt?zmj&m4:izmm<D mmmm^ y f „ 

6. muwsmMMt^ a 1 2 o 3 £ymfemm(Dm^m4xBi&znx^&z\£&!& 
mtr^m^miizmmommmm^y f„ 

7. tfrf2^M^#^\ a 1 2 o 3 &K) mmm&&i<Dfrz^Mnx&f£-znx^z>z\L 
^mt-r^m^m i tiam^^m^^y f. 

8 . iitfHEf«i^#7^\ Cu, Au, Ag, Si, Zn, Al, Ir, Cd, Sb,W, 
Ta, Fe, Pb, Ni, Pt, Pd, Mg^oI^$n& 1 ^O^Xtt^ne© 

4>&< cht> i ^^^^6m^nx^^z.t^mwLtT^>m^miizmm(Dmmm 

Fo 

9. mffi&T-±mmm\zMn.mzm&isX\,)z±.unTmt. m^mxr^mmizm^ 
mzm&isx^zy ffiurmt, m±^7m^.zsmrm^7mmizwmvx^^^^ )\y 

(D^mMmzBj&znx^z> z\t%&m tr^mmm^ y f „ 

10. m$mmmmu(D±[z^ »^tai©^MsnTv^^<i:s#ittts»* 
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1 1 . wit^Mm^, Ti, Cr, Ta, Ni, Fe, Co, Au, Pt, Rh JSOSR u 
frt>m\ttlfrl'0<Dtt1ft. XUTi, Cr, Ta, Ni, Fegl<SCo$'M<i:fc 

^ts^xm^nx^^^t^mt-r^m^mi oizmmommmm.^y f„ 

12. mmmmmmu^ a i z o 3 &Qmtemm<Dm*ttnxmi&2nx\,*%z.£*t& 

13. tfffE^mmw, a 1 2 o 3 &K>m&mm&M^^tt&xi&f£znT^2>z.£ 

1 4 . jtufB»i^#/^\ C u , Au, Ag, Si, Zn, Al, Ir, Cd, Sb, W, 
Ta, Fe, Pb, Ni, Pt, Pd, Mg&tfMoji&Snfc 1 ^©IfflXfi^n^iO 

^Ay Ho 

is. mmuxymmm\zmm t mz^vx^T^rm^m^i'. thwtyu 

17. fufBfi»^#^, ffffBri-r;j/^#:{c^$n§^^T©;t>^^XfM^^^ 
^^TiIMHt:M$n§ ^ i^Mtt^i^ l 5 \zmm<DMm.Jj& 0 

is. mmmtemmt*. mn±M^rm(D^mA\zm^^z\t.^w^t^^mim 

1 5 ^fB«cDM3g^ 0 

19. j|fjfB«M»f£, MIB±^nTB(D#J^{|iJ(3^-r^^<h&#i^i:-r^i»5tig 

1 5 \z$sm<r>mmjsm. 

2 o. wis^i£m^©±fc»v^am©^§^T5ct^#mtTs^^i skis 



12 



2 1. MfBI£liJ91£\ Ti, Cr, Ta, Ni, Fe, Co, Au, Pt, RhMu 
^jlkftlfc X«Ti, Cr, Ta, Ni, Fegl<ttCo^<ifc 

^■tr^T^^-r s - £ t-^tt^ 2 o izmm^mmum. 

2 2. tm«M«f£, a 1 2 o 3 £r>mfcmmom^m^B&^&^t%w&£^ 
^>m^m 1 5 izmmcDum^m. 

2 3. MsBfS&&ti$Bl*£, A 1 2 O 3 i 0 iillt ®/h $ V^f^ti^t ^ u t ^ #i 

2 4 . mUf^WMMt, C u , A u , Ag, Si, Zn, Al, Ir, Cd, Sb, W, 
Ta, Fe, Pb, Ni, Pt, Pd, Mg&tfMoj^RSftfc 1 ~D0tt&Wi J £nt><D 

th i o^tj^^^rrs ^^i^^it^ 1 5 \zmmom^fk. 

2 5. M^TT^M^m^fc^bTV^T^nTli^^b, &te< izh&Tm 

uTm±\zm i ©3-r;n6MSffMb, Mm i (D^^)mmm±\zw-my^rm±^ 
t&j&u mm2<Dn^ )vmmm±\zmzTffiuTm±&mmr%n?->%:m~tz>^-i jv 

U Mn-r;i/^#:±t||3 0n-r;HfeM&^b, il3©a^fj^il± 

2 7. MfB^ifeSfcgMxf^, MIS3-r;U##:fc^$n5^^<7)7\*>^^X@F*5t^ 

28. tffiB«m^w^, ffitd,±mxTmo&ffiftm\zMj&Tzz£&&m£?zm?m 

2 5 fc|S«©«jg^j£. 

2 5 KfB*c<D$^^& 0 

3 0. mtmMmm^(D±\zm^mm(D^m^^z\t^w^iiT^m^m2 skie 

3 1. fufBMMI^, Ti, Cr, Ta, Ni, Fe, Co, Au, Pt, RhRtfRu 
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frZMtenrcl-DOttft, X»T i , Cr, Ta, Ni, FefKHCo^K^ife 

^tr^T^-r 3 z t &w$kt-tz>mim. 3 0 \zum<D9m%feo 

32. mnmmmMu^i, a 1 2 o 3 ^K>m^mm(Dm^mn^'r^zt^mt^- 

3 3. mmmmmmt^. a 1 2 o 3 j;Di^0^^©/h$^^7?^*rsjit&#is 

3 4. MfB^^gPM^, Cu, Au, Ag, Si, Zn, Al, Ir, Cd, Sb, W, 
Ta, Fe, Pb, Ni, Pt, Pd, Mg&rAlojIiR£tlfc: 1 ^©^Xte^tl^© 

i ^&^t}&&frZMj&?zzt&wwL£-rz>m3m2 5 ^f5*c©sgjg^£o 

35. m^-cr^mmizmMmz^Lx^^rm^rm^m^v, t^mr® 
37i±mi©3^ jg ^jf^u> Mf§ 1 © 3 -r )vmmm± \zmmrmzirm±^ 

3 6. tfffH^K^mw, mfz^jvmfcM&xmft^mfoznzz 

3 7. mnmu,m.m^(D±\zm^mmm(D^m^T^zt^w^t'r^m^ms 5^13 

fc©®|jt#*£. 

3 8. MfB^SEI^ Ti, Cr, Ta, Ni, Fe, Co, Au, Pt, RhRtfRu 
Ji^SanfclOO^, XteTi, Cr, Ta, Ni, F e < teC o &'pf£< £ t> 

39. mmmmmm^, a 1 2 o 3 j;Di^©i«H#4TM-r§ei$#ttT 

40. tfjfamtemgw^, a 1 2 o 3 &QmBm&wcm^^tt&T?Mf&~?z>z\h&&m. 

ttSi^3 5 fdiE«©$Sjg^i£o 

4 1 . tufBl^$£m^#^, Cu, Au, Ag, Si, Zn, Al, Ir, Cd, Sb, W, 
Ta, Fe, Pb, Ni, Pt, Pd, M g%.Z$M o illR^nfc 1 -ZXDffl&XIZ^nZO 
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42. m^TfTfflmmizm^mzife&VT^zTm-iTm&M&is. '>&<<hfcirra 
m^t §/^->^t^n^ )imfe i3^r ;i^#± \zm 2 © n & 

jg^Tf * o T, Mian >r bTXfcMIBrK ;Ua!H*<0-s& t LT&fc 

43. tfiiBi«i[W^\ iraB3>r;«#^xgWT^$nsjit^atT5W^ 

3^4 2^fB«CDSB^o 

44. mtm^mm^(D±izm^mm(D^m^^^t^WLtr^mMm4 2 \zm 

45. fufB^SH^, Ti, Cr, Ta> Ni, Fe, Co, Au, Pt, RhMu 
fr*>mi£nfel~D<Dttn* XliTi, Cr, Ta, Ni, FegL<ttCo«<t^ 

4 6. tfffB^^gW^, A 1 2 O 3 J;D^^C0^^#^T^t-S-^^#m<t-r 
£ft^4 2 fcfBm®^3t^^ 0 

47. MfBf&;)£m«}-£, a 1 2 o 3 ^r)mBmmwc(DA^^um^m^r^z\t^mm. 

4 8 . MfB§&Mfc»J£, Cu, Au, Ag, Si, Zn, Al, I r , Cd, Sb, W, 

Ta, Fe, Pb, Ni, Pt, Pd, M gRZSM og|R$nfc 1 ^(DttnXU^ttlZ © 
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fflmO^ffi (abstract of the disclosure) 

±o4>&< th-3^zm^m^(D^m^mmmm^mm^tix^^\ xttt-um 
i^(D-m\zmmLx^v<\tn^)vm^(D-m^m^r^^^izmBim^(D^mmm 
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